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7 6                   The  Treatment of Steel

it is made better for the purpose because it is less likely to
crack  the steel than fresh water;  therefore, as the water
wastes, fresh water should be added to it.    As it is neces-
sary to clean the tank out occasionally, it would be well be-
fore using fresh water to make it quite hot, by putting bars
of hot iron into it and allowing it to become nearly cold
again before using it, or the chill may be taken off the water
and the water made softer by putting some ignited charcoal
or wood ashes into it.    It is obvious that the colder the
water the more effectually it hardens the steel, and the more
especially when the steel is immersed suddenly and a rapid
movement is given to it while it is becoming cool; but when
fresh cold water is used there is always greater danger of the
steel cracking.    Brinish liquids, such as aquafortis, urine, or
water charged with common salt, etc., produce rather more
hardness than plain water; but, for most articles, plain water
with  the  chill   off  gives  sufficient hardness to  the steel.
Water at about sixty degrees measured by the thermometer
is the most suitable temperature to prevent steel cracking in
hardening.    Water holding soap in solution   prevents   the
steel from hardening.    There are certainly some kinds of
tools, also some pieces of work used in machinery, which
require to have a greater amount of hardness given to them
than can be given by plain water; there are some kinds of
gauges, burnishers and certain kinds of dies which require
to be very hard, so that it becomes necessary at times to use
a saline liquid; a file requires also to have a nice hard tooth.
When steel is required to be made extremely hard it may
be  quenched in mercury (the  chemists'  name for quick-
silver), but this fluid it is obvious can only be used on a
small scale.

